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(57)  An ink jet recording apparatus comprises an
ink cap for capping an ink discharge port to discharge
ink containing coloring material, a processing liquid cap
for capping a processing liquid discharge port to dis-
charge processing liquid for processing ink and prevent-
ing means for preventing the ink cap from capping the
processing liquid discharge port or preventing means
for preventing the processing liquid cap from capping
the ink discharge port. With the structure thus arranged,
it is made possible to avoid any insolubilization of color-
ing material contained in ink against solvent, thus main-
taining the performance of such ink jet recording
apparatus in good condition at all times for the excellent
formation of images to be recorded.
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Description

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to an ink jet recording
apparatus that records by discharging ink from dis-
charging means to a recording medium.

Related Background Art

A recording apparatus having the functions as a
printer, a copying machine, a facsimile equipment, or
the like or a recording apparatus used as an output
equipment for a complex electronic equipment or a work
station including a computer, a word processor, or the
like, is structured to record images (including charac-
ters, symbols, and the like) on a recording medium
(recording material) such as a paper sheet, a thin plas-
tic plate in accordance with recording information. The
recording apparatuses are classified into those of ink jet
type, wire dot type, thermal type, and laser beam type,
among some others, depending on the recording
method adopted by each of them, respectively.

For a recording apparatus of serial type that
records while scanning in the direction intersecting the
feeding direction (sub-scanning direction) of a recording
medium, recording is performed on a recording medium
entirely after the recording medium is set at a specific
recording position by combining the recording operation
by recording means (discharge means) that travels
along the recording medium, and the feeding operation
that feeds the recording medium in the direction inter-
secting the traveling direction of the recording means.

On the other hand, a recording apparatus of line
type that records only in the sub-scanning direction in
which a recording medium is being carried, images are
recorded on a recording medium entirely after the
recording medium is set at a specific position by feeding
it by a given amount (pitch feeding) while the recording
is performed continuously for a one-line portion alto-
gether.

Of the recording apparatuses described above, the
recording apparatus of ink jet type (ink jet recording
apparatus) records by discharging ink from recording
means (recording head) to a recording medium, which
makes it easier to produce recording means (discharg-
ing means) compactly, and to record highly precise
images at high speeds on an ordinary paper sheet with-
out any particular treatment given to it. Therefore, this
type can-operate at lower running costs. Also, being of
a non-impact type, the ink jet recording apparatus has a
lesser amount of noises, while making it easier to record
color images using ink of multiple colors, among some
other advantages. Particularly, the line type apparatus,
which uses recording means of the fully multiple type
that has many discharge ports arranged in the width
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direction of a recording sheet, makes it possible to
record at higher speeds.

Particularly, the recording means (recording head)
of the ink jet type that discharges ink by the utilization of
thermal energy can be manufactured easily with the a
highly densified arrangement of liquid flow paths (dis-
charge port arrangement) by forming electrothermal
converting member, electrodes, liquid path walls, ceil-
ing, and the like filmed on a substrate by means of etch-
ing, deposition, sputtering, and other semiconductor
manufacturing processes. In this way, its manufacture
can be implemented more compacitly.

Also, for an ink jet recording method or apparatus
that can obtain high quality images on a recording
medium, there is adopted the one that discharges an
image quality enhancement agent (processing liquid)
that insolubilizes or coagulates coloring material in
recording ink, in addition to discharging recording ink
(ordinary ink). Also, there are many demands on the
materials of recording media (recording materials). In
recent years, developments have been made to meet
these demands so that the recording apparatuses can
use cloth, leather, nonwoven textile, or even metallic
material as a recording medium, besides paper (includ-
ing thin paper sheet, processed paper sheet) and thin
resin plate (OHP or the like). As specific apparatuses
usable therefor, there is the aforesaid printer, copying
machine, facsimile equipment, or the like or the record-
ing apparatus used as the output equipment for a com-
plex electronic equipment or work station including
computer, word processor, or the like. Also, there may
be cited those apparatuses and equipment that can be
used for industrial production.

For the ink jet recording apparatuses described
above, however, it is impossible to obtain color images
having good image fastness and quality when images
are formed on the recording medium which is defined as
the so-called ordinary paper sheet, because the water-
proofing of images thus recorded is insufficient or
because it is not compatible to produce images in high
density without causing feathering and running between
colors when color images should be obtained.

As a method for improving the waterproof capability
of images, it has been made practicable to use the ink
that contains waterproof coloring material in it in recent
years. However, the waterproof capability thus provided
is still insufficient. Also, theoretically, this method has a
drawback in that such ink is not easily soluble to water
once it has been dried, and for that matter, the nozzles
of a recording head tend to be clogged, and that the
structure of the apparatus tends to be made more com-
plicated in order to avoid the occurrence of such clog-
ging.

Also, conventionally, there have been disclosed
many techniques to improve the fastness of recorded
images. In the specification of Japanese Patent Laid-
Open Application No. 53-24486, a technique is dis-
closed for laking colors for fixation by giving post treat-
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ment to the colored object in order to enhance the wet
fastness thereof. In the specification of Japanese Patent
Laid-Open Application No. 54-43733, a recording
method is disclosed in which two or more components
are used to increase film formation capability when
these components are in contact with each other at
room temperature or at the time of being heated by use
of an ink jet recording method. By the adoption of this
method, it becomes possible to obtain prints that form
the film that strongly adheres to the recording medium
when the components are in contact with each other on
it.

Also, in the specification of Japanese Patent Laid-
Open Application No. 55-150396, there is disclosed a
method for providing a waterproof agent for dyes of ink
to form lake after images are recorded by an ink jet
recording that uses water color ink. In the specification
of Japanese Patent Laid-Open Application No. 58-
128862, an ink jet recording method is disclosed for
recording by the application of recording ink and
processing ink, which are overlaid after provisionally
discriminating positions of images to be recorded. The
method is such that images are drawn by use of
processing ink prior to the application of recording ink or
processing ink is overlaid on recording ink whereby to
form images beforehand or recording ink is overlaid on
processing ink whereby to have drawn images before-
hand, and then, processing ink is again overlaid on
them to complete the image formation.

However, there are no disclosures in these docu-
ments as to recovery means for maintaining discharge
reliability, the structure of recording head, the structure
of ink tank, and the recording mode to improve the qual-
ity of recorded images, or the like, which is all character-
istic of an ink jet recording apparatus.

Here, on the other hand, there are fundamental
problems characteristic of the ink jet recording method.
In other words, firstly, since recording is made by dis-
charging ink droplets from the recording head to a
recording medium such as a paper sheet, an OHP film,
fine ink droplets (mist) generated aside from the main
ink droplets or ink droplets rebounding from those dis-
charged onto the recording medium are depositied to
adhere to the discharge port surface of the recording
head. Such adhesion of ink is concentrated around
each of discharge ports in a large quantity. Then, paper
particles and other foreign substances may adhere to
such concentrated ink mist, thus hindering regular dis-
charges. Therefore, ink is discharged in the unexpected
directions (twisting), ink discharge is disabled (non-dis-
charge), or some other malfunction may take place.

Secondly, when the recording head is not in record-
ing operation or discharge ports are not allowed to dis-
charge for a long time, to be exact, ink in the
corresponding nozzles is evaporated and dried. As a
result, ink becomes overly viscous and fixed, and
causes nozzles to be clogged, leading to the twisting,
non-discharge, and other defective discharges. To elim-
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inate such drawback as this, an ink jet recording method
should be provided with recovery means.

As means for solving the first problem, that is,
means for cleaning off and removing foreign substances
such as unwanted ink, paper particles adhering to the
discharge port surface, which are brought about by the
ink mist or rebounded ink droplets from the recording
medium, a mechanism is generally adopted that clears
(wipes) the discharge port surface by use of a blade
formed by rubber or some other elastic material.

Also, as means for solving the second problem, it is
generally practiced to adopt a mechanism given below.
In other words, the discharge port surface of the record-
ing head is covered by a cap when recording is at rest,
thus preventing ink in the nozzles from being evapo-
rated and dried so as not to allow ink from becoming
overly viscous and fixed. If ink in the nozzles has
become overly viscous and fixed to have caused defec-
tive discharges or if foreign substances cannot be
removed by use of the blade, discharge is recovered to
the normal state by exhausting the overly viscous ink in
the nozzles using a suction pump connected with the
aforesaid cap.

Further, for the recording operation of an on-
demand type ink jet recording method, a plurality of dis-
charge ports, which are arranged for one recording
head, are not necessarily used entirely at all times.
There are nozzles which are not used for a period
longer than a certain time (namely, unused discharge
ports). Also, for a color recording apparatus that has a
plurality of recording heads, there may be some cases
where all the discharge ports (nozzles) are not used,
such as those provided for a recording head, but no
recording data are transferred to them (a head which is
not currently engaged in recording).

When the carriage travels or comes to a stop while
discharge port surface is not capped, ink tends to be
evaporated and dried in the discharge ports or on the
surface thereof unless ink discharge is performed within
a certain period of time. Then, the capability of ink dis-
charges is lowered or the quality of recorded images is
degraded after all. In order to prevent this phenomenon
from taking place, it is generally practiced for an ink jet
recording apparatus to discharge ink in a specific loca-
tion periodically irrespective of recording data, thus
exhausting ink from the nozzles and refresh ink therein
for the maintenance of the normal discharge condition
at all the time. Such ink discharge operation as this is
called pre-discharge.

The ink discharging by means of such pre-dis-
charge is performed toward a pre-discharged ink recep-
tacle arranged separately in the interior of the cap of the
recovery unit so that ink does not fly from the recording
head unit and stains a recording medium and interior of
the recording apparatus. For the suction recovery proc-
ess described above, if the suction of the recording ink
and processing liquid is performed by a suction pump
shared by them for use, the recording ink becomes
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insolubilized in the suction pump, thus inviting a prob-
lem that the suction pump may be damaged.

Also, even if the suction means are separately
arranged for use of recording ink and for use of process-
ing liquid as respective systems, the processing liquid is
caused to adhere to the discharge port surface of ink
discharge means or enter the interior thereof when the
ink suction recovery is performed. As a result, coloring
material in ink is coagulated eventually with the proba-
bility that there occurs non-discharge of ink, deviation of
discharging directions, or air leakage at the time of cap-
ping occurs. Meanwhile, there are various demands on
the materials of recording media (recording material). In
recent years, thin paper sheet and processed paper
sheet (such as a paper sheet with punched holes for fil-
ing use, a scored paper sheet, an arbitrarily configured
paper sheet) are in demand for use, besides paper
sheet, thin plastic plate (OHP or the like) and other
usual recording media.

For the serial type ink jet recording apparatus, a
structure is disclosed, in which the capping operation of
the recording head (discharge means) is executed by
the utilization of the carriage operation in the main scan-
ning direction, in the specifications of U.S. Patent No.
5,563,638, Japanese Patent Laid-Open Application No.
63-4000, and others, for example. Such structure as this
makes it possible to cap the recording head without any
complicated mechanism to move the cap upward and
downward. Also, this structure comprises only two sys-
tems arranged for driving the feeding system of record-
ing medium and the carriage, with an advantage,
among some others, that the capping operation is easily
executable in the midway of recording on one sheet of
recording medium.

In other words, if a capping operation should be
executed by use of the feeding system of recording
medium, the recording medium should be carried by an
operation other than the usual stepping feed when the
recording head is to be capped in the midway of record-
ing. Therefore, such operation becomes undesirable
from the viewpoint of the accuracy to be kept for feeding
the recording medium. Also, when a capping operation
is required, it may be possible to operate the capping
without carrying the recording medium unnecessarily by
partly cutting off the power transmission of the driving
system for feeding the recording medium. In this case,
however, backlash takes place in the essential array of
feed driving of the recording medium inevitably. It
becomes also undesirable to partly interrupt the system
driving from the viewpoint of the accuracy that should
be kept for feeding the recording medium.

Meanwhile, if the recording data are such as high
resolution color information, it may take a time consider-
ably to transfer such data from the computer to the
recording apparatus per scanning operation in the main
scanning direction of the carriage having discharge
means (recording head) mounted on it. Therefore, all
the recording heads should be protected by capping
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means even in the midway of recording, because it is
necessary to prevent ink from being dried or becoming
overly viscous in the vicinity of discharge ports of the ink
jet recording head while such data being transferred.
Therefore, if only two driving systems are arranged for
feeding a recording medium and driving a carriage, it
becomes effective to execute the capping operation by
the utilization of the carriage operation in the main scan-
ning direction as a method needed for protecting the
recording head without producing any adverse effect on
the feeding accuracy of the recording medium as
described earlier.

Also, it is practiced to maintain the quality of record-
ing images in good condition by connecting a suction
recovery pump with capping means in addition to the
capping operation that can be executed by means of the
carriage operation in the scanning direction as
described above so that the ink clogging of the record-
ing is eliminated or the overly viscous ink is removed by
operating the suction pump. A suction recovery mecha-
nism of the kind is disclosed in the specification of Jap-
anese Patent Laid-Open Application No. 1-125239 and
Japanese Patent Laid-Open Application No. 6-8460, for
example.

However, the structures of the prior art described
above present the drawback that it is impossible to
selectively recover only a certain head by suction for an
ink jet recording apparatus where a plurality of dis-
charge means (recording heads) are arranged for color
recording or the like. In other words, the conventional
structure, in which the capping operation is executed for
the recording heads by means of the carriage operation
in the main scanning direction, is arranged to cap a plu-
rality of recording heads altogether at a time. If a suction
pump connected with any one of the caps is driven, ink
is sucked from all the recording heads including those
heads for which no recovery process has been required
as yet. There is a disadvantage that ink is consumed
wastefully. Here, therefore, various methods have been
proposed in order to solve the problems that may lead to
such drawback and disadvantage.

Nevertheless, for the conventional ink jet recording
apparatus provided with a plurality of discharge ports
(recording heads), a plurality of protection caps are
used in order to prevent ink from being dried or becom-
ing overly viscous on the circumference of discharge
ports of each discharge means (recording heads), as
well as to prevent adhesion of dust particles to them.
Here, a part of caps dually functions as the suction cap
for use of the suction recovery, and if the number of suc-
tion means is smaller than the total number of discharge
means, there are still some cases where drawback may
take place as described below.

In other words, if suction recovery is given to a plu-
rality of discharge means that use ink of different colors,
there may be the case where each of the caps abuts
upon discharge means to be used for colors different
from those used when each of them is capped for pro-
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tection. As a result, the remaining ink adhering to the
cap used for different color is transferred to the dis-
charge port surface of discharge means, and then, the
ink of different color on the discharge port surface is
pushed into the interior of the discharge port when the
wiping (wipe and clean) operation is executed after the
suction recovery. To remove such ink of different color,
there is a need for performing idle discharges to a cer-
tain extent so that ink of mixed colors is exhausted to
the outside of the discharge ports accordingly.

In this way, although there is an advantage that the
total number of caps can be curtailed by allowing them
to function dually as protection caps and suction ones,
not only the excessive amount of ink is consumed, but
also, a disadvantage is still present that the recovery
time becomes longer due to such idle discharges
needed for removing ink of mixed colors.

SUMMARY OF THE INVENTION

One of the objectives of the present invention is to
provide an ink jet recording apparatus capable of keep-
ing caps and discharge means in the state that these
members are apart from each other if no direct contact
between them is desired at the time of suction recovery,
thus preventing ink of different colors from being mixed
in the discharge ports, and also, capable of preventing
any pre-processing liquid that may be used for coagulat-
ing coloring material in ink from adhering to the dis-
charge port surface or entering discharge ports of ink
discharge means when the suction recovery is per-
formed.

Another objectives of the present invention is to
provide an ink jet recording apparatus capable of
arranging recording ink and processing liquid not to be
in contact in recording means and suction recovery unit
so as to form high quality images having good water-
proof capability without running at boundaries between
different colors, and also, capable of preventing colors in
recording ink from being insolubilized to execute image
recording with higher reliability.

Still another objectives of the present invention is to
provide an ink jet recording apparatus comprising an ink
cap for capping an ink discharge port to discharge ink
containing coloring material; a processing liquid cap for
capping a processing liquid discharge port to discharge
processing liquid for processing ink; and preventing
means for preventing the ink cap from capping the
processing liquid discharge port.

Further objectives of the present invention to pro-
vide an ink jet recording apparatus comprising an ink
cap for capping an ink discharge port to discharge an
ink containing a coloring material; a processing liquid
cap for capping a processing liquid discharge port to
discharge a processing liquid for processing the ink;
and preventing means for preventing the processing lig-
uid cap from capping the ink discharge port.

Also, the present invention is aimed at providing an
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ink jet recording apparatus for recording by discharging
an ink from ink discharge means to a recording medium
comprising a processing liquid discharge means for dis-
charging processing liquid to the recording medium for
insolubilizing dye material in recording ink against sol-
vent, in addition to the ink discharge means; and a
recovery unit for recovering the discharging capability of
the ink discharge means and the processing liquid dis-
charge means, the recovery unit being provided with
capping members separately for use of the recording
ink discharge means and for use of the processing lig-
uid discharge means, a first extrusion being provided for
the capping member for use of processing liquid dis-
charge means to abut upon the recording ink discharge
means for inhibiting the capping thereof, and a first
recessed portion being provided for the processing lig-
uid discharge means in a position facing the first extru-
sion to engage with the first extrusion.

Also, the present invention is aimed at providing an
ink jet recording apparatus for recording by discharging
an ink from ink discharge means to a recording medium
comprising processing liquid discharge means for dis-
charging processing liquid to the recording medium for
insolubilizing dye material in a recording ink against sol-
vent, in addition to the ink discharge means; and a
recovery unit for recovering the discharging capability of
the ink discharge means and the processing liquid dis-
charge means, the recovery unit being provided with
capping members separately for use of the recording
ink discharge means and for use of the processing lig-
uid discharge means, a first extrusion being provided for
the processing liquid discharge means to abut upon the
capping member for use of the recording ink discharge
means for inhibiting the capping thereof, and a first
recessed portion being provided for the capping mem-
ber for use of the processing liquid discharge means in
a position facing the first extrusion to engage with the
first extrusion.

Also, the present invention is aimed at providing an
ink jet recording apparatus for recording by discharging
an ink from ink discharge means to a recording medium
comprising processing liquid discharge means for dis-
charging processing liquid to the recording medium for
insolubilizing a dye material in a recording ink against
solvent, in addition to the ink discharge means; and a
recovery unit for recovering the discharging capability of
the ink discharge means and the processing liquid dis-
charge means, the recovery unit being provided with
capping members separately for use of the recording
ink discharge means and for use of the processing lig-
uid discharge means, a first extrusion being provided for
the processing liquid discharge means to abut upon the
capping member for use of the recording ink discharge
means for inhibiting the capping thereof, at the same
time, a first recessed portion being provided for the cap-
ping member for use of the processing liquid discharge
means in a position facing the first extrusion to engage
with the first extrusion, and a second extrusion being
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provided for the capping member for use of the ink dis-
charge means to abut upon the processing liquid dis-
charge means for inhibiting the capping thereof, at the
same time, a second recessed portion being provided
for recording ink discharge means in a position facing
the second extrusion to engage with the second extru-
sion.

Also, the present invention is aimed at providing an
ink jet recording apparatus for recording by discharging
an ink from ink discharge means to a recording medium
comprising processing liquid discharge means for dis-
charging a processing liquid to the recording medium
for insolubilizing dye material in a recording ink against
solvent, in addition to the ink discharge means; and a
recovery unit for recovering the discharging capability of
the ink discharge means and the processing liquid dis-
charge means, the recovery unit being provided with
capping members separately for use of the recording
ink discharge means and for use of the processing lig-
uid discharge means, a first extrusion being provided for
the ink discharge means to abut upon the capping
member for use of the processing liquid discharge
means for inhibiting the capping thereof, at the same
time, a first recessed portion being provided for the cap-
ping member for use of the ink discharge means in a
position facing the first extrusion to engage with the first
extrusion, and a second extrusion being provided for the
capping member for use of the processing liquid dis-
charge means to abut upon the ink discharge means for
inhibiting the capping thereof, at the same time, a sec-
ond recessed portion being provided for processing lig-
uid discharge means in a position facing the second
extrusion to engage with the second extrusion.

Also, the present invention is aimed at providing an
ink jet recording apparatus for recording by discharging
an ink from discharge means to a recording medium
comprising a plurality of discharge means; a main scan-
ning driving system for enabling the reciprocation of a
carriage having discharge means mounted thereon; a
plurality of caps for discharge means; and capping
means for operating capping by means of a carriage
movement, and a selective capping operation being
made executable so as to cause some of the caps to
abut upon discharge means, while the remaining caps
being maintained in a state of being apart therefrom.

In this respect, it is possible to provide an ink jet
recording apparatus not only capable of keeping the
caps and discharge means in a state that these mem-
bers are apart from each other if no direct contact
between them is desired at the time of suction recovery,
thus preventing ink of different colors from being mixed
in the discharge ports, but also, capable of preventing
the pre-processing liquid that may be used for coagulat-
ing coloring material in ink from adhering to the dis-
charge port surface or entering the discharge ports
when the suction recovery is performed.

Also, in accordance with the present invention, it is
possible to arrange recording ink and processing liquid
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not to be in contact in recording means and recovery
unit, thus providing an ink jet recording apparatus capa-
ble of forming high quality images having good water-
proof capability without running at boundaries between
different colors, while preventing colors in the recording
ink from being insolubilized for recording images with
higher reliability.

Other objectives and advantages besides those
discussed above will be apparent to those skilled in the
art from the description of a preferred embodiment of
the invention which follows. In the description, reference
is made to accompanying drawings, which form a part
hereof, and which illustrate an example of the invention.
Such example, however, is not exhaustive of the various
embodiments of the invention, and therefore reference
is made to the claims which follow the description for
determining the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view which sche-
matically shows the entire structure of an ink jet record-
ing apparatus to which the present invention is
applicable.

Fig. 2 is an exploded perspective view which sche-
matically shows the carriage and ink jet means and ink
tanks to be mounted on the carriage represented in Fig.
1.

Fig. 3 is a cross-sectional view schematically show-
ing the ink jet means and ink tank mounted on the car-
riage represented in Fig. 2.

Fig. 4 is an exploded perspective view which sche-
matically shows a recovery unit in accordance with a
first embodiment of the present invention.

Fig. 5is a front view which schematically shows the
state where the cap is retracted in accordance with the
first embodiment represented in Fig. 4.

Fig. 6 is a front view which schematically shows the
state where Bk ink is being sucked in accordance with
the first embodiment represented in Fig. 4.

Fig. 7 is a front view which schematically shows the
state where processing liquid is being sucked in accord-
ance with the first embodiment represented in Fig. 4.

Fig. 8 is a front view which schematically shows the
state where C ink is being sucked in accordance with
the first embodiment represented in Fig. 4.

Fig. 9 is a front view which schematically shows the
state where M ink is being sucked in accordance with
the first embodiment represented in Fig. 4.

Fig. 10 is a front view which schematically shows
the state where Y ink is being sucked in accordance
with the first embodiment represented in Fig. 4.

Fig. 11 is a front view which schematically shows
the state where capping is left untouched in accordance
with the first embodiment represented in Fig. 4.

Fig. 12 is a front view which schematically shows
the state of abnormal use of the recovery unit of the first
embodiment represented in Fig. 4.
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Fig. 13 is a front view which schematically shows
the state where the cap of a recovery unit is retracted

in accordance with a second embodiment of the
present invention.

Fig. 14 is a front view which schematically shows
the state where processing liquid is being sucked in
accordance with the second embodiment represented
in Fig. 13.

Fig. 15 is a front view which schematically shows
the state where Y ink is being sucked in accordance
with the second embodiment represented in Fig. 13.

Fig. 16 is a front view which schematically shows
the state where capping is left untouched in accordance
with the second embodiment represented in Fig. 13.

Fig. 17 is a front view which schematically shows
the state of abnormal use of the recovery unit of the
second embodiment represented in Fig. 13.

Fig. 18 is a front view which schematically shows
the state where the cap of a recovery unit is retracted in
accordance with a third embodiment of the present
invention.

Fig. 19. is a front view which schematically shows
the state where processing liquid is being sucked in
accordance with the third embodiment represented in
Fig. 18.

Fig. 20 is a front view which schematically shows
the state where Bk ink is being sucked in accordance
with the third embodiment represented in Fig. 18.

Fig. 21 is a front view which schematically shows
the state where capping is left untouched in accordance
with the third embodiment represented in Fig. 18.

Fig. 22 is a front view which schematically shows
the state of abnormal use of the recovery unit of the
third embodiment represented in Fig. 18.

Fig. 23 is an exploded perspective view which sche-
matically shows a recovery unit in accordance with a
fourth embodiment of the present invention.

Fig. 24 is a side view which schematically shows
the state where capping is left untouched in accordance
with the fourth embodiment represented in Fig. 23.

Fig. 25 is a side view which schematically shows
the state of abnormal use of the recovery unit of the
fourth embodiment represented in Fig. 23.

Fig. 26 is a front view which schematically shows
the released state of the cap of a fifth embodiment for
an ink jet recording apparatus to which the present
invention is applicable.

Fig. 27 is a front view which schematically shows
the state where all the caps of the ink jet recording
apparatus represented in Fig. 26 are capped altogether.

Fig. 28 is a front view which schematically shows
the state before ink suction recovery begins for the ink
jet recording apparatus represented in Fig. 26.

Fig. 29 is a front view which schematically shows
the state at the time of ink suction recovery for the ink jet
recording apparatus represented in Fig. 26.

Fig. 30 is a partially perspective view which sche-
matically shows the structure of the ink discharge unit of
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ink discharge means represented in Fig. 26.

Fig. 31 is a front view which schematically shows
the released state of cap of a sixth embodiment for an
ink jet recording apparatus to which the present inven-
tion is applicable.

Fig. 32 is a front view which schematically shows
the state at the time of capping collectively executed for
the ink jet recording apparatus represented in Fig. 31.

Fig. 33 is a front view which schematically shows
the state before ink suction recovery begins for the ink
jet recording apparatus represented in Fig. 31.

Fig. 34 is a front view which schematically shows
the state at the time of ink suction recovery for the ink jet
recording apparatus represented in Fig. 31.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, with reference to the accompanying
drawings, the description will be made of the embodi-
ments in accordance with the present invention.

Fig. 1 is an exploded perspective view which sche-
matically shows the entire structure of an ink jet record-
ing apparatus to which the present invention is
applicable. Fig. 2 is an exploded perspective view show-
ing the carriage and ink jet means and ink tanks to be
mounted on the carriage represented in Fig. 1. Fig. 3 is
a vertically sectional view schematically showing the ink
jet means and ink tank mounted on the carriage repre-
sented in Fig. 2.

In Figs. 1 to 3, a reference numeral 36 designates
the carriage. On this carriage 36, recording means (ink
jet means, recording head) 38 and ink tanks 39 can be
mounted. The ink tanks 39 comprise a processing liquid
ink tank 39S and recording ink tanks. For the present
embodiment, a color recording apparatus is shown, and
for the recording ink tanks, ink tanks 39Bk, 39C, 39M,
and 39Y are provided for black, cyan, magenta, and yel-
low, respectively. In accordance with the present
embodiment, the structure is arranged so that each of
the processing liquid ink tank 39S, and recording ink
tanks 39Bk, 39C, 39M, and 39Y is made individually
exchangeable.

The carriage 36 comprises a carriage base 201 and
head lever 202. On the carriage base 201, the recording
head 28, processing liquid ink tank 39S, and each of
recording ink tanks 39Bk, 39C, 39M, and 39Y are posi-
tioned and mounted, respectively. The recording head
38 mounted on the carriage base 201 is held by means
of the head lever 202.

In Fig. 2, a connector 8022 is arranged on the upper
part of the recording head 38 to receive driving signals
for the recording head. The connector 8022 is electri-
cally connected with a connector 6022 arranged on the
carriage 36. Also, for the recording head 38, five ink
supply openings are arranged for supplying ink respec-
tively from the processing liquid ink tank 39S, and the
recording ink tanks 39Bk, 39C, 39M, and 39Y, that is,
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there are arranged, from the right to the left in Fig. 2, the
processing liquid ink supply opening 8030S, black ink
supply opening 8030Bk, cyan ink supply opening
8030C, magenta ink supply opening 8030M, and yellow
ink supply opening 8030Y in that order. From these ink
supply openings 8030, ink is supply to each of the noz-
zles through the flow paths in the recording head 38.

In Fig. 3, each recording ink supply opening 913 is
arranged to be connected with each of the recording ink
tanks 30Bk, 39C, 39M, 39Y, and a processing liquid ink
supply opening 914 is arranged to be connected with
the processing liquid ink tank 398S. Also, the interior of
each ink tank 39 is partitioned into two rooms. In each
of the front rooms on the supply openings 913 and 914
side, absorbent 917 and 918 are provided. In each of
the rooms opposite to the supply openings 913 and 914,
recording ink (fresh ink) 919 and processing liquid 920
are filled. In this way, an ink tank 39, which is called
semi-fresh type, is structured.

In Fig. 1, on both side walls of the U-shaped chas-
sis 31, a guide shaft 34 and a supporting shaft 103 are
fixed to slidably support the carriage 36. Driving power
is given from a carriage motor 104 to the carriage 36
through a driving belt 40 so that the carriage can recip-
rocate slidably on these shafts 34 and 103.

Also, a recording medium (not shown) such as a
recording paper sheet is pinched and carried by a car-
rier roller 32 and a pinch roller 33 as shown in Fig. 1.
The recording medium is carried on and along a platen
46. The ink jet means (discharge means) of the record-
ing head 38, which is mounted on the carriage 36,
extrudes downward from the carriage 36. The discharge
port surface of the ink jet means faces a recording
medium in parallel to the platen 46 with a specific gap
with the recording medium. In accordance with the
present embodiment, a recovery unit (unit of recovering
system) 45 is arranged on the home position side,
which is on the left-hand side of the ink jet recording
apparatus. Here, in Fig. 1, a reference numeral 37 des-
ignates a carriage flexible cable; 50, the main body of
the recording apparatus; 110, the carrier motor (paper
sheet feeding motor); and 401, a tank for retaining
waste ink.

Fig. 4 is an exploded perspective view which shows
the recovery unit 45 in accordance with the first embod-
iment of the present invention. The recovery unit 45 is
provided with a processing liquid cap 113, Bk ink cap
112, C ink cap 114, M ink cap 115, and Y ink cap 116,
from the right to the left in Fig. 4 corresponding to the
processing liquid discharge means and each of color
recording ink discharge means. Here, the processing
liquid cap 113 and Bk cap 112 serve dually as the suc-
tion cap and the untouched cap. The C ink cap 114, M
ink cap 115, and Y ink cap 116 are those dedicated only
to use as untouched caps, respectively. Therefore, the
suction of the Y ink discharge port, C ink opening, and
M ink opening is performed by use of the Bk ink cap
112.
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Figs. 5 to 12 are views which schematically illus-
trate the capping operation in accordance with the first
embodiment represented in Fig. 4. Fig. 5 shows the
retracted state of caps. Fig. 6 shows the suction state of
Bk ink. Fig. 7 shows the suction state of processing lig-
uid. Fig. 8 shows the suction state of C ink. Fig. 9 shows
the suction state of M ink. Fig. 10 shows the suction
state of Y ink. Fig. 11 shows the state of untouched cap-
ping. Fig. 12 shows the state of abnormal use. Here,
only one suction cap (cap 112 alone) is shown for use of
recording ink (color ink). The suction of other recording
ink (color ink) is shown in Figs. 8 to 10, respectively.

In Fig. 4, the base 130 for the recovery system is
provided with four cap levers 131 for use of each record-
ing ink (each color ink), and one cap lever 132 for use of
processing liquid, which are rotatively and axially sup-
ported. On the cap holders 122, 123, 124, 125, and 126,
which are axially supported on the cap levers 131 and
132, the caps 112, 113, 114, 115, and 116 are axially
supported. Each of the cap levers 131 and 132 are rota-
tively driven in the vertical direction when it is in contact
with and slides on the cam surface 141 of a suction cam
140. Along this movement, each of the caps 11210 116
is made vertically movable (to be in contact with or
retracted from the recording head 38).

Here, in order to prevent recording ink (color ink)
and processing liquid from being mixed and solidified in
the vicinity of the discharge port surface of the recording
head 38 due to capping, it is controlled so that only the
processing liquid cap 113 abuts upon the recording
head (processing liquid discharge port surface) when
the suction recovery is executed for the processing lig-
uid discharge means, and also, only the recording ink
cap (here the Bk cap 112 alone) abuts upon the record-
ing head (recording ink discharge port surface) when
the suction recovery process is executed for recording
ink (color ink) discharge means. This control is executed
by controlling the rotational angles of the suction cam
140 so that each of the caps 112 to 116 is made individ-
ually movable in the vertical direction.

When the recording head 38 is positioned at its
home position arranged outside the recording region, all
the caps 112 to 116 are in contact with the correspond-
ing discharge port surfaces as shown in Fig. 11. Then,
by capping, it is made possible to prevent defective dis-
charges resulting from the excessive viscosity or fixa-
tion of ink caused by the evaporation of ink.

Here, in Fig. 4, a reference numeral 117 designates
a processing liquid blade that wipes off to clean (wiping)
the processing liquid discharge port surface; 118, a
recording ink blade that wipes off to clean (wiping) the
recording ink (color ink) discharge port surface. The
processing liquid blade 117 and the recording ink blade
118 are supported by the respective blade arms 142
and 143 to be vertically movable (to be in contact with
and apart from the discharge port surface). Also, a ref-
erence numeral 149 in Figs. 5 to 12 designates the
receptacle for pre-discharges of recording ink (color
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ink), and 149, the receptacle for the pre-discharges of
processing ink, respectively.

In Figs. 4 to 12, the cap holders 122 to 126 are pro-
vided with ribs 122A to 126A. The ribs A 122A to 126A
are fitted into the recessed portions B 1222B to 1226B
of the recording head 38 at the time of capping so that
the caps 112 to 116 are positioned to the recording
head 38.

For the processing liquid cap holder 123, a rib C
123C is arranged. For the recording ink (color ink) dis-
charge means (recording head), ribs D 1222D, 1224D,
1225D, and 1226D are arranged, respectively, in the
position facing the rib C 123C at the time of capping.
Usually, the rib C 123C and each of ribs D 1222D,
1224D, 1225D, and 1226D do not abut upon each other
in the untouched capping state shown in Fig. 11, and
also, in the respective suction states of the recording ink
and processing shown in Figs. 6 to 10.

The recording heads 38 are exchangeable without
any problem in the untouched capping state as shownin
Fig. 11, because each of the discharge port surfaces is
positioned to face the position of each of the caps corre-
spondingly. However, at the time of abnormal use where
the position of the carriage 36 is deviated at the time of
exchanging recording heads as shown in Fig. 12, for
example, the recording ink (color ink) discharge means
may face the processing liquid cap 113. In this case, the
rib C 123C abuts upon either one of the ribs D 1222D,
1224D, 1225D, and 1226D. As a result, there is no pos-
sibility that the processing liquid cap 113 is allowed to
abut upon any one of the color ink (recording ink) dis-
charge means. In this respect, when the rib C and nd
any one of the ribs D may abut upon each other, it is not
necessarily to make them extrusive. In other words, if
the surface F 1223F of the processing liquid discharge
unit (processing liquid discharge means) of the record-
ing head 38, which may correspond to the range of the
ribs D as shown in Fig. 4, should be formed to be a
recessed portion, the surface of the ribs D can be made
flat, that is, it should be good enough if only the ribs D
are formed to be relatively extrusive than the aforesaid
surface F.

In Figs. 4 to 12, the processing liquid cap 113 and
the Bk cap 112 of the recovery unit (unit of recovering
system) 45 are conductively connected with the tubes
146 and 145 of the pump unit 119 through the cap hold-
ers 123 and 122, respectively. The pump unit 119 is
used for generating negative pressure to execute the
suction recovery that sucks ink (color ink, processing
liquid) from the respective discharge ports by causing
caps to abut upon them accordingly when the recording
head 38 presents any defective discharges. The pump
unit 119 shown in Fig. 4 is called a tube pump.

In other words, the pump unit 119 comprises tubes
145 and 146, a roller holder 144, and a roller 147. The
roller holder 144 is rotatively and axially supported on
the base 130 of the recovering system. The tubes 145
and 146, which are guided by the roller holder 144, are
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pressed by the roller axially supported by the roller
holder 144 so that the tubes 145 and 146 are being
squeezed to generate negative pressure in the caps
112 and 113.

For the pump unit 119, the processing liquid tube
146 and the color ink (recording ink) tube 145 are indi-
vidually arranged. The wasted liquid from these tubes is
transferred to the waste liquid tank through each of the
individual paths. This arrangement is needed in order to
avoid insolubilization in the pump by preventing record-
ing ink (color ink) and processing liquid from being in
contact with each other in the caps and pump. Here, the
pump unit 119 that has two systems, each for the
processing liquid use and recording ink (color ink) use,
is shown, for example, but it may be possible to provide
an individual pump for each of the caps, respectively.

Figs. 13 to 17 are views which schematically illus-
trate the capping operation in accordance with a second
embodiment of the present invention. Fig. 13 shows the
retracted state of a cap. Fig. 14 shows the state of
processing liquid suction. Fig. 15 shows the state of Y
ink suction. Fig. 16 shows the state of untouched cap-
ping. Fig. 17 shows the state of abnormal use. For the
present embodiment, the same reference marks are
applied to the same or corresponding parts as in the
first embodiment. In accordance with the present
embodiment, the ink supply openings 8030 of the
recording head 38 are arranged from the left to the right
in Figs. 13 to 17 such as the processing liquid supply
opening 80308, the black ink supply opening 8030Bk,
the cyan ink supply opening 8030C, the magenta ink
supply opening 8030M, and the yellow ink supply open-
ing 8030Y in that order.

Here, ribs C (2122C, 2124C, 2125C, and 2126C)
are provided for the recording ink (color ink) caps 112,
114, 115, and 116, respectively, and a rib D (1223D) is
arranged for the processing liquid discharge means
(processing liquid discharge unit) of the recording head
38 in a position that faces each of the ribs C (2122C,
2124C, 2125C, and 2126C) at the time of capping.

Therefore, as in the first embodiment, there is no
possibility that the color ink (recording ink) caps are
allowed to abut upon the processing liquid discharge
means (processing liquid discharge port surface) even if
it is intended to cap any one of them while the position
of the carriage 36 is deviated, because either one of the
ribs C (2122C, 2124C, 2125C, and 2126C) abuts upon
the rib D as shown in Fig. 17. In this respect, when the
rib C and ribs D abut upon each other, it is not necessar-
ily to make them extrusive. In other words, if the surface
E 2123E of the range of the cap holder 2123 is arranged
to be a recessed portion, which may correspond to the
range of the ribs C as shown in Fig. 13, the surface of
each rib C of the color ink cap holders 2122, 2124,
2125, and 2126 can be made flat, that is, it should be
good enough if only the ribs C are formed to be rela-
tively extrusive than the aforesaid surface E.

Figs. 18 to 22 are views which schematically illus-
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trate the capping operation in accordance with a third
embodiment of the present invention. Fig. 18 shows the
retracted state of caps. Fig. 19 shows the state of
processing liquid suction. Fig. 20 shows the state of Bk
ink suction. Fig. 21 shows the state of untouched cap-
ping. Fig. 22 shows the state of abnormal use. For the
present embodiment, the same reference marks are
applied to the same or corresponding parts as in the
first and second embodiments. In accordance with the
present embodiment, the ink supply openings 8030 of
the recording head 38 are arranged from the right to the
left in Figs. 18 to 22 such as the black ink supply open-
ing 8030Bk, the processing liquid supply opening
80308, the cyan ink supply opening 8030C, the
magenta ink supply opening 8030M, and the yellow ink
supply opening 8030Y in that order. In other words, the
recording head is structured so that the processing sup-
ply opening is arranged between the plural color ink
(recording ink) supply openings.

Here, recessed portions 3122C, 3124C, 3125C,
and 3126C are provided for the cap holders 3122, 3124,
3125, and 3126 of the recording ink (color ink) caps
112, 114, 115, and 116, respectively, and an extrusion
3123C is arranged for the cap holder 3123 of the
processing liquid cap 113. Also, extrusions 3222D,
3224D, 3225D, and 3226D are arranged for each of the
color ink discharge means (recording head unit, ink dis-
charge unit) of the recording head 38 in a position that
faces each of the extrusions 3122C, 3124C, 3125C, and
3126C. Further, a recessed portion 322D is provided for
the processing liquid discharge means (processing dis-
charge unit) of the recording head 38 in a position that
faces the extrusion 3123C of the cap holder 3123.

In accordance with the present embodiment, it is
possible for the caps to be in contact with the corre-
sponding discharge units of the recording head 38 when
the extrusion and the recessed portions are allowed to
face each other at the time of capping as shown in Figs.
19 to 21. However, there is no possibility that the caps
are allowed to abut upon the discharge unit (recording
head unit) in a state where the recessed portions face
each other or the extrusions face each other, because,
in such case, the recessed portions themselves and the
extrusions themselves abut upon each other. Conse-
quently, if the position of the carriage 36 is deviated, nei-
ther processing liquid discharge unit abuts upon any
one of the color ink caps nor the processing liquid cap
abuts upon any one of the color ink discharge units.

Fig. 23 is an exploded perspective view which
shows a recovery unit 15 in accordance with a fourth
embodiment of the present invention. Fig. 24 is a side
view which schematically shows the untouched capping
state of the recovery unit represented in Fig. 23. Fig. 25
is a side view which schematically shows the state of
abnormal use of the recovery unit represented in Fig.
23. For the present embodiment, too, the same refer-
ence marks are applied to the same or corresponding
parts as in the first, second, and third embodiments. In
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accordance with the present embodiment, the irregu-
larly configured mechanism for positioning each of the
caps and the recording head 38 is arranged to serve
dually as the recess and extrusion provided for control-
ling the caps with respect to its contact with each of the
discharge units.

In Figs. 23 to 25, ribs A (4122A to 4126A) are
arranged respectively for the cap holders 4122 to 4126,
and at the time of capping, each of the caps is posi-
tioned to the recording head when the ribs A are
allowed to fit into the recessed portions B (4223B to
4226B) formed for discharge means (discharge units) of
the recording head 38.

The position of the rib A (4123A) of the processing
liquid cap holder 4123 is shifted in the upstream side (or
downstream side) of the positions of ribs A (4122A,
4124A, 4125A, and 4126A) of the respective color ink
cap holders in the feeding direction of sheet. Also, the
position of the recessed portion B (4223B) of the
processing liquid discharge unit of the recording head
38 is likewise shifted in the upstream side (or down-
stream side) of the recessed portions B (4222B, 4224B,
4225B, and 4226B) of the respective color ink (record-
ing ink) discharge units in the feeding direction of sheet.

Therefore, all the caps abut upon all the discharge
units (recording head units) in the untouched capping
state as shown in Fig. 24. However, as shown in Fig. 25,
the position of the rib A (4123A) of the processing liquid
cap holder 4123 does not agree with the positions of the
recessed portions B (4222B, 4224B, 4225B, and
4226B) of the respective color ink discharge units in the
feeding direction of sheet if the position of carriage 36 is
deviated. Likewise, the positions of ribs A (4122A,
4124A, 4125A, and 4126A) of the respective color cap
holders (4122, 4124, 4125, and 4126) do not agree with
the position of recessed portion (4223B) of the process-
ing liquid discharge unit of the recording head 38 in the
feeding direction of sheet. As a result, the recording ink
(color ink) caps are not allowed to abut upon the
processing liquid discharge unit of the recording head
38. The processing liquid cap does not abut upon any
one of the color ink discharge units of the recording
head 38, either.

Fig. 26 is a front view which schematically shows
the released caps of an ink jet recording apparatus in
accordance with a fifth embodiment of the present
invention. Fig. 27 is a front view which schematically
shows the state where all the caps are capped together
for the ink jet recording apparatus represented in Fig.
26. Fig. 28 is a front view which schematically shows
the state before ink suction recovery begins for the ink
jet recording apparatus represented in Fig. 26. Fig. 29 is
a front view which schematically shows the state of ink
suction recovery of the ink jet recording apparatus rep-
resented in Fig. 26.

In Figs. 26 to 29, the present embodiment shows a
color ink jet recording apparatus. Discharge means 1
comprises five discharge means, namely, pre-process-
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ing liquid discharge means 1S that discharges pre-
processing liquid to coagulate coloring material in each
ink; black ink discharge means 1K that discharges black
ink; cyan ink discharge means 1C that discharges cyan
ink; magenta ink discharge means 1M that discharges
magenta ink; and yellow ink discharge means 1Y that
discharges yellow ink. In other words, one pre-process-
ing liquid discharge head discharges pre-processing lig-
uid, and four recording heads (recording means)
discharge ink of different colors, respectively.

The plural discharge means described above are
mounted (fixed) on a carriage 2 guided and supported
so as to reciprocate on the guide rail 3 fixed on the
apparatus main body (housing). Caps 4S, 4K, 4C, 4M,
and 4Y are arranged correspondingly for each of the
discharge means 1S, 1K, 1C, 1M, and 1Y. The cap 4S is
held by the pre-processing liquid cap holder 5 which is
slidably supported by pins 6 and 7 arranged on the
housing (chassis) side. This cap is connected with the
pre-processing suction means, which is not shown,
through a tube 8.

Also, the caps 4K, 4C, 4M, and 4Y are slidably sup-
ported by pins 10 and 11 arranged on the housing
(chassis) side, and held by the ink cap holder 9 in a spe-
cific position, while being biased by means of a return
spring 13 in the left direction in Figs. 26 to 29. Of these
caps, the cap 4K serves dually as a suction cap at the
time of ink suction. This cap is connected with ink suc-
tion means (not shown) through a tube 12. The pre-
processing liquid cap holder 5 and the ink cap holder 9
can be connected by means of a connecting member
14,

The connecting member 14 is arranged so that its
upper and lower positions are regulated by means of a
cam 15 rotatively and axially supported on the housing
side through the shafts 15a and 15b. Then, the arrange-
ment is further made so that the shaft 14a can pass the
through hole 5a of the pre-processing liquid cap holder
5 and the through hole 9a of the ink cap holder 9 or part
from one of the holes by the vertical movement of the
connecting member 14. In the state shown in Fig. 26
and Fig. 27, the shaft 14a is inserted through both holes
5a and 9a of the cap holders 5 and 9. Therefore, both
the cap holders 5 and 9 can move (slide) together in the
connected form.

The ink discharge means (recording head) 1 is ink
jet recording means that utilizes thermal energy for dis-
charging ink, which is provided with an electrothermal
converting member for generating thermal energy. Also,
the ink discharge means 1 utilizes pressure changes to
be generated by the development and contraction of air
bubbles created by film boiling brought about by the
application of thermal energy exerted by the electrother-
mal converting member thus discharging ink from dis-
charge ports for recording.

Fig. 30 is a partially perspective view which sche-
matically shows the structure of the ink discharge unit of
recording means 1 described above. In Fig. 30, the dis-
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charge port formation surface 81, which faces a record-
ing medium with a specific gap (approximately 0.5102.0
mm), is provided with electrothermal converting mem-
ber (heat generating resistors or the like) 85 for generat-
ing ink discharging energy, each arranged along the
wall face of each of the liquid flow paths 84 conductively
connected with a common liquid chamber 83 and dis-
charge ports 82, respectively.

Recording means 1 is mounted on a carriage 2 with
the positional relationship with it so that the discharge
ports 82 are arranged in the direction intersecting the
scanning (traveling) direction of the carriage. In this way,
the corresponding electrothermal converting member
are driven (energized) in response to the image signals
or discharge signals. Film boiling is generated in ink in
each of the liquid flow paths 84. The recording means 1
is then structured to discharge ink from the discharge
ports 82 by pressure generated at that time.

Now, with reference to Figs. 26 to 29, the descrip-
tion will be made of the recovery operation and the
detailed structure of an ink jet recording apparatus in
accordance with the fifth embodiment of the present
invention. At first, the description will be made of the
operation of the protection capping for the entire heads
together, which is executed at the termination of record-
ing operation or in the waiting time in the midway of
recording. When the carriage 2 is caused to move in the
right direction in Figs. 26 to 29 in the released state of
caps, the cut off portion 2a of the carriage 2 abuts upon
the extrusion 9b of the ink cap holder 9.

When the carriage 2 is caused to move further in
the right direction in Figs. 26 to 29, each of the cap hold-
ers 5 and 9rise gradually by being slidably guided along
the recessed portions 5¢ and 5d and pins 6, 7 and 10,
11, each being provided with a slanted groove, respec-
tively, while each of them moving in the right direction,
and lastly as shown in Fig. 27, all the caps 48, 4K, 4C,
4M and 4Y are closely in contact with the corresponding
discharge means 1S, 1K, 1C, 1M, and 1Y, hence all the
heads (discharge means) 1 being capped altogether to
protect each of the discharge means (heads) 1 accord-
ingly.

When the protection capping of each discharge
means 1 should be released from the state of the collec-
tive capping shown in Fig. 27, operation is performed in
the reversed order of the operational procedure
described above. In other words, when the carriage 2 is
caused to move in the left direction in Fig. 27, both the
cap holders 5 and 9 move gradually in the left direction
by the biasing force of the return spring 13, while main-
taining the state of contact between the extrusion 9b
and the cut off portion 2a of the carriage 2. Then, when
the carriage 2 is caused to move further in the left direc-
tion, each slanted groove of the recessed portions 5c,
5d and 9c¢, 9d of each of the cap holders 5 and 9 moves
slidably along the pins 6, 7 and 10, 11. Hence, each of
the cap holders 5 and 9 descends to enable the caps
43, 4K, 4C, 4M, and 4Y to part from discharge means
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(heads) 18, 1K, 1C, 1M, and 1Y. All of the discharge
means 1 are thus in the released state.

Now, the description will be made of the suction
operation of pre-processing liquid. At first, by the collec-
tive capping operation described above, pre-processing
liquid discharge means 18 is capped by the cap 4S as
shown in Fig. 22. Then, in continuation, pre-discharge
liquid suction means (a suction pump or the like), which
is not shown, is driven to suck pre-processing liquid
from the discharge means 18 through the tube 8. After
that, by the same operation as the releasing openings
for the collective capping, caps (in this case, all the caps
43S, 4K, 4C, 4M, and 4Y) are released.

Now, the description will be made of the operation
of ink suction from ink discharge means. Here, with ref-
erence to Fig. 28 and Fig. 29, the suction recovery of
the cyan ink discharge means (cyan recording head) 1C
will be described as an example. At first, the carriage 2
is caused to move so that the cut off portion 2C for use
of cyan head suction should be located immediately
above the carriage contact member 14b of the connect-
ing member 14. Then, the cam 15 is driven to rotate
centering on the shafts 15a and 15b to raise the con-
necting member 14, thus obtaining the state as shown
in Fig. 28. In the state shown in Fig. 28, the shaft 14a of
the connecting member 14 is withdrawn (put out) from
the hole 5a of the pre-processing liquid cap holder 5.
Therefore, the connection between the pre-processing
liquid cap holder 5 and ink cap holder 9 (physical con-
nection between them) is released.

Then, if the carriage 2 is caused to move in the right
direction from the state shown in Fig. 28, the cut off por-
tion 2C of the carriage 2 for use of cyan head suction
abuts upon the carriage contact portion 14b of the con-
necting member 14. With the further movement of the
carriage 2 in the right direction, only the ink cap holder
9 moves in the right direction, while the pre-processing
liquid cap holder 5 remains in that position as it is. Con-
sequently, the slanted grooves of the recessed portions
9c¢ and 9d of the ink cap holder 9 slide along the pins 10
and 11, which causes only the ink cap holder 9 rises
gradually, while moving in the right direction, to present
the state as shown in Fig. 29 at the end.

In the state shown in Fig. 29, the discharge means
(cyan head 1C for the present embodiment), which
should be recovery by means of suction, is capped by
the cap 4K connected with ink suction means through
the tube 12. In continuation, the ink suction means (a
suction pump or the like), which is not shown, is driven
to suck cyan ink from the cyan ink discharge means
(cyan recording head) 1C through the tube 12. In this
way, only the cyan ink discharge means is recovered by
means of suction thus operated. At this juncture, as
shown in Fig. 29, the cap 4S that corresponds to the
pre-processing liquid discharge means 1S is kept in the
state at a lower position where it is apart from any one
of the discharge means 1. Hence, there is no possibility
that this cap is in contact with any one of the ink dis-

10

15

20

25

30

35

40

45

50

55

12

22

charge means 1K, 1C, 1M and 1Y.

In this respect, the description has been made of
the case where the cyan ink discharge means 1C is
recovered by means of suction as an example for the
present embodiment. The suction recovery for the other
ink discharge means such as black, magenta, and yel-
low can be executed in accordance with the similar pro-
cedures as the ink suction recovery operation described
above. In accordance with the present embodiment, it is
possible to keep the caps 4 and discharge means 1ina
state of being apart from each other if it is not intended
to allow the caps 4 and discharge means 1 to be directly
in contact at the time of suction recovery. Also, even
when the pre-processing liquid is used to coagulate
coloring material in ink, it is possible to prevent the pre-
processing liquid from adhering to the discharge port
surface of ink discharge means or entering the interior
of the discharge ports at the time of executing the ink
suction recovery.

Fig. 31 is a front view which schematically shows
the released caps of an ink jet recording apparatus in
accordance with a sixth embodiment of the present
invention. Fig. 32 is a front view which schematically
shows the state where the caps are capped collectively
for the ink jet recording apparatus represented in Fig.
31. Fig. 33 is a front view which schematically shows
the state before ink suction recovery begins for the ink
jet recording apparatus represented in Fig. 31. Fig. 34 is
a front view which schematically shows the state of ink
suction recovery of the ink jet recording apparatus rep-
resented in Fig. 31.

In Figs. 31 to 34, the present embodiment shows a
color ink jet recording apparatus. Discharge means 1
comprises five discharge means in total, that is, pre-
processing liquid discharge means 18 that discharges
pre-processing liquid to coagulate coloring material in
each ink; black ink discharge means 1K that discharges
black ink; cyan ink discharge means 1C that discharges
cyan ink; magenta ink discharge means 1M that dis-
charges magenta ink; and yellow ink discharge means
1Y that discharges yellow ink.

The plural discharge means described above are
mounted (fixed) on a carriage 23 guided and supported
so as to reciprocate on the guide rail 3 fixed on the
apparatus main body (housing). Caps 4S, 4K, 4C, 4M,
and 4Y are arranged correspondingly for each of the
discharge means 18, 1K, 1C, 1M, and 1Y. These caps
43, 4K, 4C, 4M, and 4Y are housed individually in the
respective cap holders 225, 22K, 22C, 22M, and 22Y.
These cap holders 22 are arranged in a common holder
unit 29. Here, each of the cap holders 22 is mounted
and biased upward as shown in Figs. 31 to 34 by means
of a pressure spring (not shown) against the holder unit
29, respectively.

The holder unit 29 described above is slidably sup-
ported by means of pins 20 and 21 arranged on the
housing (chassis) side, and then, biased by a return
spring 13 in the left direction in Figs. 31 to 34. Of the
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caps 48, 4K, 4C, 4M, and 4Y described above, the pre-
processing liquid cap 4S and one of color ink caps (for
the present embodiment, the black ink cap 4K) serve
dually as suction caps at the time of ink suction. These
caps are connected with pre-processing liquid suction
means (not shown) and ink suction means (not shown)
through tubes 8 and 12, respectively.

The relative positions of the carriage 23 and holder
unit 29 are regulated by means of the carriage contact
24b of a connecting member 24. In other words, the
connecting member 24 is arranged so that its upper and
lower positions are regulated by means of a cam 15
rotatively and axially supported on the housing side
through the shafts 15a and 15b. Then, the structure is
arranged so that the carriage contact 24b can be selec-
tively in engagement with or apart from each of the cut
off portions 23K, 23C, 23M and 23Y for use of head suc-
tion provided for the carriage 23. Also, in the vicinity of
the pre-processing liquid discharge means of the car-
riage 23, a cut off portion 23b is formed, while an extru-
sion 31 that may engage with this cut off portion 23b is
formed on the cap holder 228 of the pre-processing lig-
uid cap 4S.

Now, with reference to Figs. 31 to 34, the descrip-
tion will be made of the recovery operation and the
detailed structure for an ink jet recording apparatus in
accordance with the sixth embodiment of the present
invention. At first, the description will be made of the
operation of the protection capping for the entire heads
together, which is executed at the termination of record-
ing operation or in the waiting time in the midway of
recording. When the carriage 23, having the released
state of caps as shown in Fig. 31, is caused to move in
the right direction in Figs. 31 to 34, the cut off portion
23a of the carriage 23 abuts upon the extrusion 29b of
the holder unit 29.

When the carriage 23 is caused to move further in
the right direction in Figs. 31 to 34, the slanted grooves
of the recessed portions 29¢c and 29d are slidably
guided along the pins 20 and 21, and the holder unit 29
rises gradually, while moving in the right direction, and
lastly as shown in Fig. 32, all the caps 48, 4K, 4C, 4M
and 4Y are closely in contact with the corresponding
discharge means 18, 1K, 1C, 1M, and 1Y, hence all the
heads (discharge means) 1 being capped altogether.
Each of the discharge means (heads) 1 are thus pro-
tected by means of capping.

At this juncture, the extrusion 31 of the cap holder
228 that holds the pre-processing liquid cap 48 is
inserted into the cut off portion 23b of the carriage 23.
When the protection capping of each discharge means
1 should be released from the state of the collective
capping shown in Fig. 31, operation is performed in the
reversed order of the operational procedures described
above. In other words, when the carriage 23 is caused
to move in the left direction in Fig. 32, the holder unit 29
moves gradually in the left direction by means of the
biasing force of the return spring 13, while keeping the
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contact between the extrusion 29b and the cut off por-
tion 23a of the carriage 23 as it is. Then, when the car-
riage 23 is caused to move further in the left direction,
each slanted groove of the recessed portions 29¢ and
29d of the holder unit 29 moves slidably along the pins
20 and 21. Hence, the holder unit 29 descends to ena-
ble the caps 4S, 4K, 4C, 4M, and 4Y to part from dis-
charge means (heads) 1S, 1K, 1C, 1M, and 1Y. All of
the discharge means 1 are thus in the released state.

Now, the suction operation of pre-processing liquid
is executed in such a manner that the pre-processing
liquid suction means (a suction pump or the like), which
is not shown, is driven after the state shown in Fig. 32
has been obtained by the collective capping operation
of all the heads as described above, and then, pre-
processing liquid is sucked from the discharge means
18 through the tube 8. After that, the caps 4 are
released by the same operation as the one performed
for releasing them from the collective capping as
described earlier.

Now, the description will be made of the operation
of ink suction from ink discharge means. Here, with ref-
erence to Fig. 33 and Fig. 34, the suction recovery of
the cyan ink discharge means (cyan recording head)
will be described as an example. Atfirst, the carriage 23
is caused to move so that the cut off portion 23C for use
of cyan head suction should be located immediately
above the carriage contact member 24b of the connect-
ing member 24. Then, the cam 15 is driven to rotate
centering on the shafts 15a and 15b to raise the con-
necting member 24, thus obtaining the state as shown
in Fig. 33.

Then, if the carriage 23 is caused to move in the
right direction from the state shown in Fig. 33, the cut off
portion 23C of the carriage 23 for use of cyan head suc-
tion abuts upon the carriage contact portion 24b of the
connecting member 24. With the further movement of
the carriage 23 in the right direction, the holder unit 29
rises gradually, while moving in the right direction, when
the slanted grooves of the recessed portions 29¢ and
29d of the holder unit slide along the pins 10 and 11,
thus obtaining the state shown in Fig. 34 at the end.

In the state shown in Fig. 34, the discharge means
(cyan head 1C for the present embodiment), which
should be recovery by means of suction, is capped by
the cap 4K connected with ink suction means through
the tube 12. In continuation, the ink suction means (a
suction pump or the like), which is not shown, is driven
to suck cyan ink from the cyan ink discharge means
(cyan recording head) 1C through the tube 12. In this
way, only the cyan ink discharge means is recovered by
means of suction thus operated.

At this juncture, as shown in Fig. 34, the extrusion
31 of the cap holder 228 of the cap 4S for use of pre-
processing liquid is in contact with the lower surface 23f
of the carriage 23, thus pressing down the cap holder
22S which is biased upward by the spring. As a result,
the pre-processing liquid cap 4S is maintained to be
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apart from the discharge means (for the present embod-
iment, the black ink discharge head 1K that this cap
faces). In other words, when ink suction (suction recov-
ery) is performed for ink discharge means (recording
heads), the pre-processing liquid cap 4S is maintained
to be apart from all the discharge means 1. Hence,
there is no possibility that this cap is in contact with any
one of the ink discharge means 1K, 1C, 1M and 1Y.

In this respect, the description has been made of
the case where the cyan ink discharge means 1C is
recovered by means of suction as an example for the
present embodiment. The suction recovery for the other
ink discharge means such as black, magenta, and yel-
low can be executed in accordance with the similar pro-
cedures as the ink suction recovery operation described
above. In accordance with the sixth embodiment, it is
possible to keep the caps 4 and discharge means 1 in a
state of being apart from each other if it is not intended
to allow the caps 4 and discharge means 1 to be directly
in contact at the time of suction recovery. Also, even
when the pre-processing liquid is used to coagulate
coloring material in ink, it is possible to prevent the pre-
processing liquid from adhering to the discharge port
surface of ink discharge means or entering the interior
of the discharge ports at the time of executing the ink
suction recovery.

Here, in accordance with the embodiments that
have been described above, it becomes possible for an
ink jet recording apparatus, which is provided with a
main scanning driving system that enables the recipro-
cation of a plurality of discharge means 1 and a carriage
2 or 23 mounting the discharge means on it; a plurality
of caps 4 corresponding to the discharge means 1; and
the capping means that perform capping by the carriage
operation, to allow only a part of entire caps to abut
upon the discharge means, while keeping the remaining
caps in a state of being apart from the discharge
means. The structure is thus arranged to enable a
selective capping, hence preventing a specific dis-
charge means from being in contact with a specific cap
when a suction recovery is executed.

Consequently, for an ink jet recording apparatus
that uses the pre-processing liquid that coagulate color-
ing material in ink, it is possible to prevent the pre-
processing liquid discharge head from being in contact
with ink discharge heads when the ink suction recovery
is performed. It is also possible to prevent coloring
material in ink from being coagulated on the discharge
port surface of the discharge means or in the interior of
each cap at the time of suction recovery and the wiping
operation to follow. As a result, the clogging of dis-
charge ports, deviation of discharge directions, air leak-
age at the time of capping, or the like can be prevented
to maintain the good quality of recorded images effi-
ciently.

The present invention is not necessarily limited to
the ink jet recording apparatus that uses the pre-
processing liquid. In other words, for an ink jet recording
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apparatus that does not use any pre-processing liquid,
the present invention is also applicable, and then, it is
made possible to adopt a structure whereby to prevent
caps for use of darker ink, such as black, from being in
contact with the recording heads for use of lighter ink,
such as yellow. In this way, it is possible to avoid any ink
mixture that may take place when darker ink enters the
interior of the discharge ports of recording head for use
of lighter ink at the time of suction recovery and the wip-
ing operation to follow. Hence, there is no need for the
operation of idle discharges that is required for exhaust-
ing mixed ink to the outside. This arrangement contrib-
utes to the curtailment of ink consumption at the time of
recovery operation, as well as the curtailment of the
time required for executing the recovery operation.

In this respect, the present invention is equally
applicable to the structure that uses the exchangeable
head cartridge formed integrally by discharge means
and discharge liquid tanks, and the structure that pro-
vides discharge means and discharge liquid tanks sep-
arately and connect them by means of liquid supply
tubes or the like, among some others, irrespective of the
structural arrangements of discharge means and dis-
charge liquid tanks. The same effects are also obtaina-
ble.

Also, the present invention is applicable to anink jet
recording apparatus that uses discharge means having
piezoelectric or other electromechanical transducing
devices, for example. Particularly, however, the present
invention may produce the most favorable effect on an
ink jet recording apparatus using discharge means of
the type that discharges ink by the utilization of thermal
energy. With the ink jet recording apparatus, it is possi-
ble to attain recording in higher density and precision
with excellence than those of the other apparatuses to
which the present invention is applicable.

Anink jet recording apparatus comprises an ink cap
for capping an ink discharge port to discharge ink con-
taining coloring material, a processing liquid cap for
capping a processing liquid discharge port to discharge
processing liquid for processing ink and preventing
means for preventing the ink cap from capping the
processing liquid discharge port or preventing means
for preventing the processing liquid cap from capping
the ink discharge port. With the structure thus arranged,
it is made possible to avoid any insolubilization of color-
ing material contained in ink against solvent, thus main-
taining the performance of such ink jet recording
apparatus in good condition at all imes for the excellent
formation of images to be recorded.

Claims
1. Anink jet recording apparatus comprising:
an ink cap for capping an ink discharge port to

discharge an ink containing a coloring material;
a processing liquid cap for capping a process-
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ing liquid discharge port to discharge a
processing liquid for processing the ink; and
preventing means for preventing said ink cap
from capping said processing liquid discharge
port.

Anink jet recording apparatus according to Claim 1,
further comprising:

preventing means for preventing said process-
ing liquid cap from capping said ink discharge
port.

Anink jet recording apparatus according to Claim 1,
wherein the processing liquid processes insolubili-
zation of a coloring material contained in the ink
against solvent.

Anink jet recording apparatus according to Claim 1,
wherein said apparatus is provided with an electro-
thermal converting member for generating thermal
energy to be utilized for discharging the ink from
said ink discharge port.

Anink jet recording apparatus according to Claim 1,
wherein said apparatus is provided with the electro-
thermal converting member for generating thermal
energy to be utilized for discharging the processing
liquid from said processing liquid discharge port.

An ink jet recording apparatus comprising:

an ink cap for capping an ink discharge port to
discharge an ink containing a coloring material;
a processing liquid cap for capping a process-
ing liquid discharge port to discharge a
processing liquid for processing the ink; and
preventing means for preventing said process-
ing liquid cap from capping said ink discharge
port.

Anink jet recording apparatus according to Claim 6,
wherein the processing liquid processes insolubili-
zation of the coloring material contained in the ink
against solvent.

Anink jet recording apparatus according to Claim 6,
wherein said apparatus is provided with an electro-
thermal converting member for generating thermal
energy to be utilized for discharging the ink from
said ink discharge port.

Anink jet recording apparatus according to Claim 1,
wherein said apparatus is provided with electrother-
mal converting member for generating thermal
energy to be utilized for discharging a processing
liquid from said processing liquid discharge port.
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An ink jet recording apparatus for recording by dis-
charging an ink from ink discharge means to a
recording medium, comprising:

processing liquid discharge means for dis-
charging a processing liquid to said recording
medium for insolubilizing a dye material in a
recording ink against solvent, in addition to said
ink discharge means; and

a recovery unit for recovering the discharging
capability of said ink discharge means and said
processing liquid discharge means,

said recovery unit being provided with capping
members separately for use of said recording
ink discharge means and for use of said
processing liquid discharge means,

a first extrusion being provided for said capping
member for use of processing liquid discharge
means to abut upon said recording ink dis-
charge means for inhibiting the capping
thereof, and

a first recessed portion being provided for said
processing liquid discharge means in a position
facing said first extrusion to engage with said
first extrusion.

An ink jet recording apparatus according to Claim
10, wherein said ink discharge means is provided
with a second extrusion in a position facing said first
extrusion.

An ink jet recording apparatus for recording by dis-
charging an ink from ink discharge means to a
recording medium, comprising:

processing liquid discharge means for dis-
charging a processing liquid to said recording
medium for insolubilizing a dye material in a
recording ink against solvent, in addition to said
ink discharge means; and

a recovery unit for recovering the discharging
capability of said ink discharge means and said
processing liquid discharge means,

said recovery unit being provided with capping
members separately for use of said recording
ink discharge means and for use of said
processing liquid discharge means,

a first extrusion being provided for said
processing liquid discharge means to abut
upon the capping member for use of said
recording ink discharge means for inhibiting the
capping thereof, and

a first recessed portion being provided for the
capping member for use of said processing lig-
uid discharge means in a position facing said
first extrusion to engage with said first extru-
sion.
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An ink jet recording apparatus according to Claim
12, wherein the capping member for use of said ink
discharge means is provided with a second extru-
sion in a position facing said first extrusion.

An ink jet recording apparatus for recording by dis-
charging an ink from ink discharge means to a
recording medium, comprising:

processing liquid discharge means for dis-
charging a processing liquid to said recording
medium for insolubilizing a dye material in a
recording ink against solvent, in addition to said
ink discharge means; and

a recovery unit for recovering the discharging
capability of said ink discharge means and said
processing liquid discharge means,

said recovery unit being provided with capping
members separately for use of said recording
ink discharge means and for use of said
processing liquid discharge means,

a first extrusion being provided for said
processing liquid discharge means to abut
upon the capping member for use of said
recording ink discharge means for inhibiting the
capping thereof, at the same time, a first
recessed portion being provided for the cap-
ping member for use of said processing liquid
discharge means in a position facing said first
extrusion to engage with said first extrusion,
and

a second extrusion being provided for the cap-
ping member for use of said ink discharge
means to abut upon said processing liquid dis-
charge means for inhibiting the capping
thereof, at the same time, a second recessed
portion being provided for recording ink dis-
charge means in a position facing said second
extrusion to engage with said second extru-
sion.

An ink jet recording apparatus for recording by dis-
charging an ink from ink discharge means to a
recording medium, comprising:

processing liquid discharge means for dis-
charging a processing liquid to said recording
medium for insolubilizing a dye material in a
recording ink against solvent, in addition to said
ink discharge means; and

a recovery unit for recovering the discharging
capability of said ink discharge means and said
processing liquid discharge means,

said recovery unit being provided with capping
members separately for use of said recording
ink discharge means and for use of said
processing liquid discharge means,

a first extrusion being provided for said ink dis-
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17.

18.
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20.
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charge means to abut upon the capping mem-
ber for use of said processing liquid discharge
means for inhibiting the capping thereof, at the
same time, a first recessed portion being pro-
vided for the capping member for use of said
ink discharge means in a position facing said
first extrusion to engage with said first extru-
sion, and

a second extrusion being provided for the cap-
ping member for use of said processing liquid
discharge means to abut upon said ink dis-
charge means for inhibiting the capping
thereof, at the same time, a second recessed
portion being provided for processing liquid dis-
charge means in a position facing said second
extrusion to engage with said second extru-
sion.

An ink jet recording apparatus according to either
one of Claim 10 to Claim 15, wherein the position-
ing of processing liquid discharge means and
recording ink discharge means is executed by
means of the engagement between said extrusion
and said recessed portion.

An ink jet recording apparatus according to Claim
16, wherein the positioning of the capping member
for use of processing liquid discharge means is exe-
cuted in a shifted position on the upstream side or
downstream side of the positioning location of the
capping member for use of recording ink discharge
means in the feeding direction of a recording
medium.

An ink jet recording apparatus according to either
one of Claim 10 to Claim 15, wherein said appara-
tus is provided with electrothermal converting mem-
ber for generating thermal energy to be utilized for
discharging the ink from said ink discharge port.

An ink jet recording apparatus for recording by dis-
charging an ink from discharge means to a record-
ing medium, comprising:

a plurality of discharge means;

a main scanning driving system for enabling
the reciprocation of a carriage having dis-
charge means mounted thereon;

a plurality of caps for discharge means; and
capping means for operating capping by
means of a carriage movement, and

a selective capping operation being made exe-
cutable so as to cause some of all said caps to
abut upon discharge means, while the remain-
ing caps being maintained in a state of being
apart therefrom.

An ink jet recording apparatus according to Claim
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19, wherein a selective capping operation is made
executable so as to perform a collective capping for
all the plural caps to enable them to abut upon all
the discharge means entirely or to cause a part of
the caps to abut upon discharge means, while the
remaining caps being maintained in a state of being
apart therefrom.

An ink jet recording apparatus according to Claim
19 or Claim 20, wherein at least one of the plural
caps is connected with suction means for sucking
liquid from discharge means.

An ink jet recording apparatus according to Claim
19, wherein said apparatus is provided with ink dis-
charge means for discharging an ink containing a
coloring material, pre-processing liquid discharge
means for discharging said pre-processing liquid,
ink suction means in a number smaller than the
number said ink discharge means, and pre-
processing liquid suction means, and the cap con-
nected with said pre-processing liquid suction
means is maintained in a state of being apart from
said discharge means at the time of operating ink
suction.

An ink jet recording apparatus according to Claim
19, wherein said recording means is provided with
electrothermal converting member for generating
thermal energy to be utilized for discharging the ink.

An ink jet recording apparatus according to Claim
23, wherein said recording means utilizes film boil-
ing created in the ink by the application of thermal
energy generated by said electrothermal converting
member for discharging the ink from discharge
ports.
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